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TJ - Polymerisation of olefin (s) using specified catalyst - comprising solid 
catalyst component contg. specified silicon, titanium, zirconium and 
hafnium cpds . , and organic aluminium cpds . 

AB - J63172704 Olefins are (co) polymerised in the presence of catalysts 

consisting of (1) a solid catalyst component prepd. by reacting (B) organic 
Si cpds. contg. Si-O bond, (C) Ti cpds. of formula (I) and (D) Zr cpds. of 
formula (II) and/or Hf cpds. of formula (III) in the presence of (A) porous 
carriers having a pore vol. of above 0.3 ml/g at a pore radius of 75-20000 
Angstroms. The obtd. reaction mixts. are reacted with (E) organic Mg cpds. 
of hydrocarbon-soluble complexes comprising organic Mg cpds. and organic 
metal cpds. The intermediate prods, obtd. are contacted with (F) organic 
halogenated Al cpds. of formula (IV), and (2) organic Al cpds. In formulae, 
R1-R4 = 1-20C hydrocarbon gps . ; X = halogen; 1 = 0-4; m = 0-4; n = 0-4; c - 

0- 3. ' - ' 

- Pref. (B) includes tetraalkoxysilane cpds. Pref. (E) is used in ether soln. 

(F) includes pref. alkylaluminium dichlorides e.g. ethylaluminitim 
dichloride. The atomic ratio of Si in (B) to transition metals in (C) and 

(D) is 1:50-50:1, pref. 1:20-20:1. The atomic ratio of Ti in (C) to Zr and/ 
or Hf in (D) is 1:50-50:1, pref. 1:20-20:1. (A) is used to the extent that 

(1) contains 20-90 wt.%, pref. 30-75 wt . % of (A). The atomic ratio of the 
total Si atoms and transition metal atoms of the reaction mixt. to Mg atoms 
in (E) is 1:10-10:1, pref. 1:5-5:1. (F) is used in an amt . of 0.01-0. lg 
equiv. of halogen to lg of the intermediate prod. 

- ADVANTAGE - The solid catalyst component has high catalyst activity w.r.t. 
a transition metal and removal of catalyst residue is unnecessary. The 
olefin polymers have wide mol.wt. distribution, high bulk density and fine 
fluidity. (0/0) 

PN - JP63172704 A 19880716 DW198-834 017pp 

- JP7116254B B2 19951213 DW199603 C08F10/00 013pp 
PR - JP19870003749 19870109 

PA - (SUMO ) SUMITOMO CHEM IND KK 

MC - A02-A06 A02-A06B A02-A06C A02-A07A A02-D A04-G01A 
DC - A17 

IC - C08F4/62 ;C08F4/658 ;C08F10/00 
AN - 1988-239173 [03] 

TI - POLYMERIZATION OF OLEFIN 

AB - PURPOSE: To obtain a polymer which is superior in flow properties and is 

highly active, by executing polymerization of olefin, in the presence of a 
porous carrier, using a catalyst comprising an organic Al* compound and a 
solid catalyst component produced by contacting a reaction mixture of, for 
example, organic Si, Ti and Zr compounds with an organic Mg compound and 
then with an organic Al halide compound 

- CONSTITUTION : An olefin is polymerized in the presence of a catalyst (D) 
comprising a combination of a solid catalyst component (C) and an organic 
Al compound (f) . The component (C) is obtained by contacting an 
intermediate product (B) with an organic Al halide compound (e) of formula 
VI (wherein R<4> is R<5>; and c is p) . The intermediate product (B) is 
produced by reacting a reaction mixture (A) of an organic silicon compound 
(b) having Si-O bond(s), for example, of formula I or II (wherein R<5> is a 

1- 20C hydrocarbon group; R<6-9> is R<5> or H; 0<p<^=4 ; and q is 1-1,000), a 
Ti compound (c) of formula III (wherein R<1> is R<5>; X is a halogen; and 1 
is p) , and a Zr compound of formula IV (wherein R<2> is R<5>; and m is p) 
and/or an Hf compound (d) of formula V (wherein R<3> is R<5>; and n is p) 
with an organic Mg compound or a complex soluble in a hydrocarbon which is 
a reaction product of an organic Mg compound and an organic metal compound, 
in the presence of a porous carrier (a) having a pore radius of 75-20, 
OOOAngstrom and a pore volume of 0.3ml/g or more. 
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ABD - 19881124 
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^ o tf v % -gf, ^ — 1 % 4 * * * * 

if * * « ' 

^cn^o* u ^ -# >m t »i u < a 4—20 
l!-o*««?*»t* i?^ u v a >m £ 

l/T»4 1 ,4 - A4tr i?x 1.7—*-* 
*S?i> % lf-^i/^o^N#-8r> % 1 # 8 ~ 
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> % 1.5 — is 2 a X 9 Z> > ^ *, & a 
* > f is jl > % y^iK^tvx>, 6 — f — 

S A, # A, * > ^ X ^ ij f > y ;l/ 4; ;U ^ > , 

< Ji 4> < ^ 1 9 0 t A'j^Ox^l/ 

^ > * y ^ > — i . 4 - >^^-<>^> — i^ 

^ # -te > - 1 % af * ?- > - l ) £ © ^ S d"^ 

Z> £ * b As 4 .* £ jf 5F 

0.126-1. 68.0 J I S«!H«^l>T^ 

a *=• h sum is *r. 

XAlffil l 

tt*?^*^*-*^ 6.0 * * A*W »«*TA 
* >-C36^«fllT * C £ IC * *> . SftJftOfS 

•J K 8 6 0 / £ is — n - y^^x - jUBOO 

jc * h *& $ it /r • & & n is a 5 o'cc»4« 

HKt)/:oTj5T*«lJ, « T » T & 6 0 "C 
•eJ5K:i^nSl5**tt^o * 0> « £ 15 S 



«f»|Bg63-17>?704 (9) 

5ih4^*>^5> % 7 x — * h 'J x M J/ •> 

Sffli J IS K - 6 7 6 0 , i>$«I«JIS 

SI«ftit©RB[tlT«lliIit(MFK) * 
fiSJBUfco MFRtt AbTM 1 2 3 8 - 5 7 T ictf 
iU>^h^>f 7 ^^(MI ) CD 89 5£ S£ *f 
t>T* 2 1.6 o^o$i{r^tt/:Q<Djiajli 

2.1 6 0*9<2>^fi**>t?/tff$<Z>&ttftCMl ) 
£ ©it £ U T^*> «* n * 0 

0 X 2 1.6 0**<D&S©g£iaft 

MF R =s 

firm 2. 1 6 0 **<Dfft<DgfctfJM 

oft**:*:* < tt*c£**aj£nT^s 0 

is +><U*n «J K * 1 « 5g * « 30 * 

x ? * j - * u 4 * > * aiaa 

2. 0 8 mol / 

ScdISjiu ttft^sr 5 — 20,oooar|k:*j 
W ( flftdvp )Uto ) 

dvp = a 8 9 «« / f * 8 6 0 

A -e * -» * 0 >*r^a->#s^T8oo*c 

~C6I?B)*>fttx£&a>2 0 0 f£* n-y^ 
* * - * * 1 0 0 0 * * & A L * « T * (1) 
T^«l//:Sa7^*v^tt«! 5 6 0 * 
*75^3ra©»flC*8 0TC«C#Stt**£» 
To - K *» £ lB§ffl*»l*TttTU* %IC|^i 

tt"? 1 ^H»a*i7<r -> tta totn-y^ 

Ai-fM 0 0 0 ^T1@» n — ^ ~? * > 
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i o o o-*-C2tu*fcS>*lfcDiEurr&, as EE 

ft* U T »; * y ;KD *| « ^ ^ * £ A $& 
& 2 5 5 * * r,: „ 

5£ «c # £ n /t ^ * y ^©Wtt^ ^ ? a 

^3^2 8.0 ^ i n - /sy^ > i 2 0** 
Ti(0-n-C4H»)« 1. 0 f ( 8. 1 nunol > „ ^ «> 
19 K U tz 2r(0-n-C4H»)4 G> n - ^ :/ * >jg 
ft 8. 7 * ( Zr(G-n— C«H» )4 l 4. 6 nunol ) 

* s& m o . 2 otcc 1 oftii»uc. xc 

Si ( OCtHs )4 4. 0 9 ( I 9. 8 mmol > ^ 2 0 'C 
*C15^^«tTWTU/t»^ 2 0TDT2 Oft 

St * 5-CK#£/x*s*±B(l)-C*J5*l,*: n- 
C4HtMgC^ CD n - -f jl- 

1 8. 2 -* C 8 7 mmo i) * 8 5^^ttTJITO 

3$j&-e*>!>* i/rtftaft^o^t^^oT**-, 

TZ o 
(4) U 

3*T3fcft«» U fc % n--s^^r>6 0 0 
«£ * F M V^f *7* i s^a 1. 0 mmol 

^^*^o 7 o*ci-c»aiit» % * * * ± 
EE 6 S^JDn^. * *c ^ * u > * 

± BE 1 6iy/orfKtt 5i-ciiiiLfco .t £ (8) 
■e^au/tH<**«JKftl 8.2^^muf 

«l/OOiff*-)||Ci^iJ^ 7 0 "C "C I 

k T tt EE IS * u 0 2 8.2 F 

T» 3> o *: 0 C<O»^O>K^rStttt26.700# 
9 hr-e&*>fz 0 cold 

»©MIli0.6 1 9 / 1 Oft. M F R « 9 I. 

0.4 0 * / al "C * * . X ^ <* » 3fc 



TUBUS 63-1 (10) 
rt 0 ftS T ** T & * 2 0*c*c»5E^2^FfaJSi5* 
ttttU/r«*jp«icjt&«**»£l,, n - 
^ * * > 1 2 0 * T? 5 EI CfcMU * 1*^ U * 

Mai"CtfE£ftlOT3?fet&;fc( <*» fffl £ Jft & (a) ) 
2 9. 9 * * rt o C©t&;fc*ft$?l,fc£t6 
Ti 0. 6 # * Zr 5. 2 # . Mg 8.4^, C£ 6. 8 

# „ C n-C4H9 ;tO 0. 6 ^ C ^ Y tl i m it 96 ) 

(a) Ett«fcfi*ft cD^tf 

& 3fc U * C n IC n — ^:7*>2 6««*3B;tllL 

» * CtHeA^Ctf t On ^ ^ > « jft 1 4. 4 

at C CiHeA^Ctf* 5 0 mmol ) * 6 0 *C T 8 0 ft 
*> X m T O * «T»T«6 5-C-C l^fflJS 
ft 3 *TZo KJ5**T»iPiaK: Jt b m « 
U * n-'v^^ >5 0rfT6@ft«, Fig* 
tiigU. £S"C«ff|E**UT3Sfe»3*:9. 8 * 

* It ft o C©»^*ft|frb/:iC6Ti0.6%, 
Zr 5. 4 # . Mg 8.8*. C* l 9. 9 % « A* 1.1 

<D (* li IX J* j£ T . X - 1 K^tttKttK 
ft^O»^atttt<oa»/x^©-C*o^o X. 
tft^Sl 2 5/»m£lT©aat&^tt0.8w t 

2 

* T ju I - o m> 1. 0 mmo I **J:CXEfl:fttjSiJS& 

ft2 8. z**mmotzctvLnum$kmi{4} 

t^m^WL^^flKc^A 0. 5 9 <D ML & Pt * & 
^ o C(Di#OM{|g(|tt 2 9 ( 800 FI#(^ 

MlttO. 5 4 # / 1 0 ft % M F R tt 6 9 * 

* m&ttt 0. 8 9 / « d f* t& 5fc <D 
« :i « j* & -u . t& ft ft> co ^ ^ 8 fl» tt o 

lfc*« 1 

H^ttK^ftt or^Jte^ 1 C2)-c^«orr 

^IBI^JRte(«4 5. 8 ^*fiEffiO/:C ifil^li 



it 2 

(1) S C ® u" (i) > *ffl3^fiE*&(fl)cD^/£ 

Ti(U — n— C4H«)4 5. 0 f ( 1 4. 6 mmoi 
n — ^ * * > 1 5 0 i/ic/S15?? ^f:» # K ^ 

«> »5 » U /r 2r( U~n-C4Ht )4 CD n ~f * > 

# & 4 3. 6 mt ( 2r( U-n-C4H» ) 4 7 2.9 mmo I ) 

^S?i o # IS) 8S ** u r: 0 Jg it Si 

( OCsH« ) 4 2 0. 0 M 9 0.0 mino I ) * ^ T 

i 5#a>i?Ts*Ti>/t&, 3? a -c 2 o # K m 

^*Rtt*i^KfeCD^-©«[( S & ^ 

(i) > a* # £ n rr . 

C © fc> *B ^ f& (l> * 6 'C IC # *3 U /i » . 

9 8. 0 at C 18 9 mmo I ) * 8 5 £» IJTSIT 
C itt^^flcUr., «T»7ft, 2 O'ct 
# 48 * » £ U ^ 8 5 0 ^-P5l 

xf l/>oi^^fji>, 8 0.1 

©^$»5«0. 8 6 */crf-C*>0* 2c - 1 IC 

^m£lT<oaa^^li4.8wt^ab0. H£S 
08 I «: it T ^ ^ o fc. 
lt«« 8 

is * t UT»±f e v > 4*S 5* « » * - 
^-7-{^Dtf-Xi/'J*y^4 B * -f :/ 
( dvp 0. 1 5 mt / 9 ) * 1 0 0 XJ *C J* 2 

^Hrl//t^C5Ti 0.6», Zr 5.6» ( l^f 

n*aa# ) u r t* c. 
ifia»4 2. 1 «^*B«:«aja^t ur® 



(11) 

fe*9;£(*®£j5!&fcltll)) 4 1.4 9 *mtZo C 
0»^*^ffb/:iC^Ti l. z % ^ Zr 17. 8 

# , Mg 1 i. 6 % . 1 6.1%, ( n-C4H»)*U 

0. 7 # c t>rn*s«# > * ^ *a u T i> r: 0 
(2) ®#**i«j£#cD^fifc 

± £ U> *T # ft U /T * r« ££ fi* & (11) 1 5. 2 * * 
1/ x cm: n - ^^^>8 8««*SfiPU 
ft & x CtHeA^C^i o n - ^ >gg g 7. g 

■t ( CtH6A£C£t 8 0 4 mmo I ) ^ s 0'C"C8 0 

t«t u . st**t» e 5 c t i us® 

* ** s u . u x z. 1 

CO»^*^«rb/: i C 6 Ti 2.05S* Zr 

1 8. 2 % . Mg 1 3. 0 % . Ctf 6 2. 1 5* , A£ 

(3) ^^-uxoa^ 

1E(2)T^«1/^I«:4.2 * S # « jg J5£ 

m#*fir^, 1 4.7 y©i^«:*^/: 0 c cd 
& ft , hr-C*^I^^«^^©M^ite*i^ 
0. 8 8 IF / ai -Q 3b *) , »-llC^Tt*K:i:# 

cd -e 4> o o Xtt^&i 2 5 /<m£lT®ftI 

i>» -> • 

itfeft 4 

(1) S«:»SftJ3c^cD^JSc 
ft 

^*>*>Aiaaft2 0. 9 * £ n - ^ :/ * > 1 

2 0 -< . Ti(0— n-C«H»)4 l. 0 9 ( 8. lmmol), 

^ » I8S U ft ZrcO-n-~C4Ht )4 CD n . ~f * 

>@ft 8. 7 «e C Zr tO-n-C4H»)4 1 4. 6 mmoi j 
**PflPU. 2 0"C-C8 0^fflfll»U/ro CCD 

C IC ^ U * £ 15 IS m 1 (1) "0 ^ JR b /t n-C4H» 
MgC^ CD i> — r - 1 8. 2 



-£(87 mmol J*4 0£>*>l?TJ*Tls£. tit 

T * 7 » , 2 o*criK2^ffljgc*18KL 

1 2 0 mi-? f> ^ *t*iS L . SfiT 

«2fe»UT^felQ^2 4. i f * # r: „ * ic 
ccD^fcgy^i 2.8 * * tf- & u . cnicn- 

* > Z 0«l*SSj£)flUr:&* CtHftA^C^t CD 
n-^^^>S«[i6. 6 a* ( CsHsAtfCtfi 5 7 
mmol )*6 0'C*P8 O^^m^TO, m 
T 7 & 6 5tr i «5 flB & <* * /r 0 £ is 

JSC. $ 3 24rcJtOSE«*fi*2rl.n > * > 

5 o«*t»5e#sk * t*s "c« 

EE*E&LT3&fet&5?cl 1. 2 * * & £ 0 C CD » 
^*^<frl/rtC6Ti L2Bft^, Zr 7.5 

m a # * o r ivjs 0 

(2) if ^©a^ 

iiECD-C^flg^/r^fe©^ 2 0. 4 * * @ 

(4)tK«Kx?u>05f 4 jj /if ^2 2.8 f 

COfi!»*^ftbCU6Ti 0. 911^, 
2r 7. 8 2ft«^f 0X1^,0 
(2) if 

±Ed)-p^j5£UKa» 4 5. 2 ^ * a # m & 

5* # £ IsT&mT Z C I (4) £ 

SlttlCxf u>oj^ tf j^ % 8 0. 7 * CD * 
&(**&fZ. C 7.800 f 

f* CD M I tt 0. i 8 9/1 Oft % MFRU9 9 * 

(i) SttftlftSj£»a>ajffi 

^ ft m i(2)?»^nft ^ u * y^o^a ^ 

6 0*. TUO-n-C4Hi)4 0. 6 / ( i.Smmol), 
5i( OEt) 4 ^Nf'* ( 9.7mm 1 ) * SS fln o % 20 j 
"CT»8 0^B«»U/r* CcD^^V-fltft* 

21 £6 01 1 (I)T?^JK O /r n-C4HtMgC^ © y n - 



ttfi3B3 63-17>?7U<l (12) 

12. yoofXB-f*/ hr-C*0, 
ai^^jw^ocom^j^tt^^o <> co t» * rr 0 

X. t CO M ^ # tD M I li 0. 2 1 y / i 0 # . 
M F k {* 9 8, *» $ & 0C a 0. 8 6 9 / cd-Q *> 
*J * j4c - I IC T »£ ffi ^ «; © 3fc CO *>> £ 8? Si . 

fifcttittco^-c^Sjfi/xfcco-cabor-o X 125 

*m£lTtO<&fa|fc^ii 1. 8 w t %' 0 . 15 SS 

ittsei 5 

(i) * n rz « C co & 15 is ^ f& (i) k CaHsA^C^* co 
n - a^^ >gg i I. 6 a£ ( CiH«A£C£* 4 0 
mmo I J * 6 0 'CT I 0^*»^TSSTl/, j% 

T ** 7 & 6 5-o;e i8§i£iC3^/: 0 £ c 

T^^iSKij: t>fc*B*5s£t, n > ^ * > 

7 o -c 5 a 5fc ai > ^ a *c « 

^^•^^-f^««l 8. 2 •£ ( 8 7 mmo I ) * 
4 O^^tUITUt, »TKtt4^TS 
ICtttt^felc^lb U /To «T*T&2 oc-c 
$ 5 tz 2J$fi!&JC*Jft§eu/r&iF£rcJ: D . 
ft *§ * Sfc £ U * n — *s^f£>i2 0«e"C5fil 

t& * I 4. 8 * * # • e>CICC<D^fe»^ 

i 4. 2 * * is ifc i, * cnrcn-^y^>a o 
■* * as m i/ /r a ciH*A^c^t on-A^^ > t§ 

ft 2 0. 6 -< ( CtHtAlClt 7 1 mmol ) * 6 0 *C 
T8 Q*1>>VTmTls+ »T»T«6 

1/ n - ^7^ > 5 0 ^"C 5 

Ti 2.8H^4^|lt^n tt 
iE(U-C^«t,/t^fe©^8. 2 

ajK^ior«fflr^ct£x^ttisas« 1(4) 

£^HklCiflx>COfi^*fT^2 0. 8 ? © S 
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^frtmrzo c © » # cd * « » ft u 109.000 

XCtOl^ffCOM I U 5. 9 9 / \ 0 # . 
M F R \X 8 1 x <* # fit li 0. 8 8 9 / cd V *> 
D MF R # /Jn * <•> T * « £ T? A o/To 
it«0»i 7 

(1) S^MSK^^CD^Sc 

mmm i wc& $ n tz > 'J * y ^£D^aj7 

i/^ Affllfij l i. 2 * £ n - *\ ~f * > 
6 O*. ^ «> SS» U f: Zr(U-n-C4HB>4 cd n 
- ^ ZT * > « jft 4. 6 * ( ZrC 0-n-C«H04 
7. 8 mmol ) % Si(U£t>4 2. 0 9 i 9.7mmol) 

2 0'CT»8 O^Kflff U/To CCD* 
^ V - »«* 6TCICft»l/fc« % fi « * 5 'C 

mt ( 8 7 nnnoi > * 4 0 # 4* T j»T l/ o 
j» T * T » 2 O-O-CJ|IC2^0|£C*II«U 

MFRtt7 5. S * « tt 0. 8 8 9 / cd "C 3b 
8 

^ ^ > 9 * AI6 1 1. 2 * £ n 

6 0 -c . Si( OEt )4 2. 0 9 C 9- 7 mmo 1 ) * 
Stnu, 2 0 tc t* 8 0 &m 8*1* U ft 0 CCD* 

fcte5>***6!fefti0i 1 tz n-C4H» 

MrC* <Di;-n-y^^x-f^SR I 8.2 
mt ( 8 7 mmo 1 )*4 0#*>«*TSTU*:o 

f * > 1 2 O-TSSft^, *pfi*»£ 

Kicco&^i 0 f^^^o, cnicn-A 

^ * > 6 0 at, TUO-n-C4Ht)4 0. 6 9 ( 1.9 
mmol ^«>di$i C/ 2r(0— n— C4H»j4 CD 

n-^-rt^j&t&S. 2 at ( Zr(U-n-C4H» )4 
S. 8 mmo 1 J *S1IH/, 6O~C"C8O£>0Ofl| 



?5R3B3 63-1727U<1 (13) 

1 2 ot«T6iagfe^, tp&**j&o . sa-c 

ttE«AUr 1 8. 9 9 * & TZo & it 

co3ffe»* 1 1.1 tnicn- 

:/ * > 3 0«t*jgifljUf:t£ CtHtAgCgt CD n 
-^^^ 1 6.5«< ( CiHaA^Ctft 5 7 

mmo 0*6 0'CT3 0 7)^ltt®TU, 87 

5 0 a* T» 6 @ £ T « 

EEfe«UT3fcfe»;fci 0. 9 cco» 

^*»ffl^^tC^Zr 8. 8H%^tf l 
T fz o 
(2) 1/ >©S^ 

JbE(DT^J3cUfc3fcfe!&3fc4 1. 2 w * S # 
« tt # £ T ft JB T * C £ £1 # li 35 & 01 1 
(4)t0<3lrcif U^01^*fjCc02 2. 2 9 
2>2^**#/r. CCD«^<Dtt^g&fi(i 6,400 
*ft^tt/*3^&K. hr-CA 2 & & £1 

X. C©a^{*OMI|i(l0 4 * / 1 0 # > 

V tZ o C©^7'J-giRfC CtHiA^C^i CD n 
- ^ ~f 2 >m& 2 S mt ( CtHiA^C^t 9 7 mmol ) 

*e 0-CT8 o^^itr«Ti/, * T ** T » 

6 6 1C-P 1 ^BSC^itCo KC*TSK F 
T»E»fe»^i 8. 8 9 *ntZ. C CD » 3fc * # 

$r u rr t c ^ Ti 1. 0 ft ft % . Zr a. 8 ft ft % 

(2) x^lxXOft-a* 

J:B(i)"C^«U**ftfe©5fc3 0. 4 «?*S 

i(0tittKx^l,><0I^*fi/XO8 8. 7 

9 &mi*i**mtzo cct>*&<om&m&u 
ii.soo 9 n&fr / 9 m&&m* far -c * >> . 

ISitR^ Softest***** i cd-c* o o 

XCCOft^(*<DMItt t. 2 f/1 0 # . MFR 
116 2, t>$m&U0. 2S9/<dV4>»). 
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m*-C9£frm&UTZ&. Zf * > 2 0 0 9 . h 
•J "f V Zf A? 7 * 1 — O J* 1.0 mmo 1 , ^ r- > 
~1 5 (I ^IflJl/:,, 6 s-cif^ii//: 
& * * & * ± & :*< 6 *9 / <d IC Or * * "C IP *_ . 
#ICi^u>*££E# 1 5i9/^IC^5 

flo X /r 0 3Sfc^i(8)T^jaurrStttt&j5S# 
i 4.8 ^*mirl^*g§teu/:o * <z> & ^ 

h u & c, 6 6'ct I S§ Rd ^ f > £ zf t- > - 

a^#<0<X*|*2 6. 0 F7*o/t 0 C CD 4ft ^ 
CDMHiUtt 80.200 f / f 

hrT?*o/Zo C <D#»^f**K: tt#*»1000 
$9^0 1 8. 5«CD^^^S^^^l/T«0% 
S f£ I* 0. 9 2 7 ^ / al » M I Ji 0. 6 6f/l0 

# , MFRm 1 > <* S « li 0. 3 9 9 / cd 

-^Zf > * 8«**SjQUfc8U CiHftA^C^f 
CDn~-N^^>®02 1. 9 «* ( CiHiA^C^t 
7 6 nunol J * 6 0*CT8 0 T»Tl/> 

IITSU IPiic Jt 0 tt«*f$£ n . ^ 

* > 6 0 * ? 6 Sftl* % ^»*»ig L % SI 
-e a* EE L T*fe»5fc i 4. s 9 * n fz o c 

Ti 0. 6 S S % * 

(2) if 

±£<DTd«L/tS{*2 4. 8 * * S ft M l£ 

ICi^U>CDK€r*fT*^ % 8 7. 7 f CD 8 # 
***#fco CCD»^<D*8l&tett2 6 7 0 0 
9 9 nr T * o o CCD 

I^«:a>Mltt0.6 I FXl 0^, MFRU 
9 1 T A !> * *> 3 » « tt 0. 4 0 ^ / J*P A D ^ 

I&W 5 - 1 0 



»fSJB3 63-l74?7U<1 (14) 

% CD T A o /To 

*fc 4 

9 5 2/l/-KJ/'J*y*( dvp = 0. 9 4 «« 
/ ' >*8 0 0 -CT6^«*»»U/t^©8 0.0 
fin-^^^>i2 0«e, Ti( O-n-C^H* ) 4 
1. 4 / ( 4 mmoi) ^ Zr ( U-n-C4H» )4 CD n 
*zf*>tgm\ 1. 4 mt c Zr(0-n-C4Ht )< 

1 9 mmo i J *Sln 1/ , 2 0'CC I O^filfll 
*¥b/r 0 $ ^IC Si(OEt)4 5. 2 9 ( 2 6mmol ) 
*2 0TCCI 6»^UT»Tl«:Ii 2 0 C 

•c2 0#ra»***«i*/r o fticas* 5-ck 

fifc 5 4r & M<j ( n— CfHii )* ar>n— *\zf*>1g 
6 4 -£ C 4 8 mmol ) * 4 5^*>^t»Tl/ 
* « T T ffc * 2 0-c^i**lC2ff£!Hfi:JE 
4»8l//:a, iPS ic J: !> R*8 * » ^ U . n 
. * > 1 5 0i<T5|ft9» * « jg 

sa-ctts«iii,T^fe»^8 8.5 9 * 

mtZo co»* 1 5.2 f cn*cn 

2 IC „ u > CD 3fc £ IS i& * 2c-8 fC^To 

\ 

\ 
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ttmVS 63-1 7X704 (15) 



2* - 1 

; nstmi ttn&2 tttstmz tt&&* 





iu ) 










! i o 


(1680) 


! 1 0 0.0 


1 0 0.0 


10 0.0 


1 0 0.0 


! i « 


(1190) 


9 9.9 


1 0 0.0 


1 0 0.0 


9 9.9 




(1000) 


9 9.3 


9 9.9 


1 0 0.0 


9 9.8 




( 710) 


1 5 0.7 


9 8.9 


10 0.0 


5 2.3 


i 30 


( 590) 


6.7 


9 6.1 


9 9.8 


1 2.2 


; 35 


( 500) 


2.4 


9 0.3 


9 6.0 


7.1 


i 40 


( 420) 


1.5 


8 6.4 


8 53 


5.8 


I 45 


( 350) 


0.9 


7 6-2 


6 5.2 


4.8 


50 


( 237) 


0.3 


5 8.1 


3 0.1 


3.8 


I 60 


( 250) 


0.3 


4 3.2 


1 5.8 


3.5 


80 


( 177) 


0.2 


1 2.3 


6.4 


1.9 


1 20 


( 125) | 


0.2 


4.8 


3.6 


1.8 




«125) 


0.1 


15 


1.5 


1.5 


B D 


( \ 


0.4 0 


0.3 6 


0.3 5 


0.3 5 



X - 2 



i« 

: m 

\* 

i— | 






+ m * m 


m a> © m 


K 






j a<t*a£*oaa 






m ft 


U) 


« ft CB> 


| m, ft e© 


ft ft (D 


* ft 


CB 




i a 


ft <P» 




a * a a j 
a^a» | 

<mft*> | 


a * 


(ml/«) 


a a 

va * ftj 




a a 


m m 

m * mi 


ft A 


a a 


a a 


* ffi ft 

( * *>**Sg 


* a 




i,') * y* a 

( 00r) 




31 ( OBt >« 
(0.0 tft) 


'Y1(0 a Ba)« 
j (0.004) 


2r(0 — n— Bu)« 
(ae i9) 


B-BnlgCl 
(0.040) 


n-8u*0 


*> 


BtftlCH 


ft 




Tl 
Zr 


ao] 


! 

< i 

t 

1 


is') Uf+B 

(oor) 


ao4 


SKO— n-Bu)« 

(aooo) 


«i(0-tt-Bu)« 
(0.000) 


2r(C n-Bu) 4 
(Q.0 0O) 


(n-BaXmcBn)llc 
(0.00 0 ) 




1 


u 


m 




Tl 
Zr 


at ; 

0. 1 ■ 


i 
f 


m 

( * ) 


0.0 4 


SHO-n-Bu), 
(0.020) 


IKO-n-Bu), 
( 0.0 JO) 


Zr(0— n— Ba)« 
( 0.0 I ft ) 


(Ba) (Et ) M«t 
(0.080) 




• 




1 0" 


\ 


Tl 

Zr 


L7 1 

! 

0.0 ; 




is*)* *r» c 
(•or) 


0.0 9 


Sl(OC«H«>4 
(0.01ft) 


Ti(OKt)« 
(0.004) 


Zr( O-n-Bu)* 
( 0.0 1 0 } 


a- BaUffCl 
(0.04ft) 


t Fo 

75> 


j 




ft 


i 

1 


Tl 
Zr 


0. 6 ! 


• i 

t 


t * i 
(tor) 


0.00 


Sl(OXt)« 
(0.006) 


fi(0-nr-Ba>« 

(0.010) 


Hf (O-n-Ba)* 
(0.020 ) 


(n-H«x) t «* 
(0.00ft) 










I 

i 


Tl 
Bf 


Lft ! 

i 

0.6 ; 


I 

10 1 


(tor) 


0.00 


Sl(OBt)« 
(0.000) 


TUO-tx-BahCh 
( 0.0 1 0 ) 


Sr( 0— tr-Bu) 4 
(0.020) 


n— BuMgCl 
(0.06ft) 


1 

n— BujOj 

I 


t 
! 

* ; 

i 


BttAlCl 

? 


10 ! 


" i 


Tl 
Zr 


j 

Lft j 

o.ft j 



(tt) Bt=«C|8i, n — Bu— a — C«B» . mo-Bq-mo-C«H», n-Bei = n- C«H u 

^•j*^a :a±rtfv>i yaa^'iaoy^ ?wi¥stia 

^9 »9**B Bill I »0ja I ft 2*'u-K!'»J*r* 

r * « *>:aa*««a icp-iyu-K 



-31- 



?5E|B3b3-17^7lM (16) 




<33Sia>$&!fi> 

— * * — h 0 "C 4> * 0 :£ 7 a - ^ + - h H ^ 



-32- 



4 



»BBBS 63-17:^701 (17) 



(a) m » & m m. * 



(Ti (OB)g X.. e ) 

(zr( oa) m .x 4 . m fe^/^/:uHf(OR) n x 4 . n ) - 

0 <™<4 . 0<a$4 



( s i - ots&zmmm s7) - 



m m 



0 < c < 3 



(B) ?r a ^ « a # 

(*r « a*) 



< >(*> 



-33- 



